Hyperthermia and neural tube defects of the curly-tail mouse.
The mutant gene curly-tail produces neural tube defects (NTD) in 60% of mice, predominantly at the caudal end of the neural tube. Only 1% of individuals have exencephaly. Pregnant curly-tail mice and C57BL mice which are not genetically pre-disposed to NTD, were subjected to various regimes of hyperthermia on day 8 or on day 9 or on day 10 of gestation. Normal body temperature was around 36.8 degrees C, but it was found to be extremely labile in response to heat exposure. It was significantly raised for 15 min of a 20-min exposure period, and, after removal from the heat, it dropped rapidly. In C57BL mice, heat treatment produced exencephaly alone and in only 3% of mice. In curly-tail mice, none of the heat-treatment regimes had any consistent effect on the incidence of posterior NTD but produced specifically exencephaly. The incidence was increased slightly at an environmental temperature of 37 degrees C when the body temperature was 4.01 degrees C; at an ambient temperature of 43 degrees C and a body temperature of 42 degrees C, the incidence of exencephaly was 20%. Exencephaly was produced by two periods of 20 min heat exposures 7 hr apart or a single exposure of 1 hr, especially on day 8 of gestation, but not by a single 20 min exposure. It is concluded that these experiments, performed in a mutant predisposed to lesions especially at the caudal end of the neural tube, demonstrate the specificity of hyperthermia for affecting closure of the cranial neural folds.